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Tape manufacturing 

FXEIiX> OP THK IjaVfiOTlTCOH 

■ The invention relatqB to manufacturing a tape to 
which a plurality of elementS 'iB affixed. The invention 
may be applied in, Cor example, the tnanuCacturing of 
omart cards. 

BAGKCaiOUXro OP THE INVENTION 

Methods o£ -manufacturing smart carda generally 
involve a rape with electrical contacts to which a 
plurality of chipo i» affixed. Such a tape is often 
referred to as a ^^Icadf rame" . 

In a gluing p?tep, the chips are glued to the tape 
by means o£ a glue in a liquid state, f?o as to obtain a 
glued tape. 

in a heating stepr the glued tape goes through an 
in-line oven, 00 that the glue reaches a colid ctate. 

The tape thus obtained io cut so ao to obtain 
electrical modules. 

SUKSSMCI OP THB INVENTION 

\ An object of the invention is to reduce Che 

COOtB. 

According co one aspect of the invention, a 
method of manufacturing a tape (T) to which a plurality 
of eletnontpi (C) are affixed by means of a glue in a 
wolid state, the method " compr irking a gluing ntep, in 
wliiuh elements (C) are glued to a basic tape (T) by 
means of a glue in a licfuid state so as to obtain a 
glued tape, the method being charactericjed in that the 




?jlui»g step is followed by: 
.\ - a winding step, in which the glued tape CT) 

\ ^i» wound while cbe gluo is in a state between the liquid 
state and the aolid state, so ao to obtain a winded 
5 gluod tape; and 

- a heating step, in which the winded glued 
tape is heated, so that the glue reaches 
the oolid otate* 

• • * 

10 

The luoLhud according to the invention dooo 
not rccjuiro in-lin<?» oven. Such an oven is reXacivp^ly 
big "and coocly. Consequently,, the invention allows to 
reduce costs. 

BRXBF 05* TBB DRAWINGS 

1 

\ *Fig. 1 iHuDcrateo a cape; 
2a-* 

Pig, 2 illuBtratefi^ a glue depooiting atop and a chip 
dopoBlLing step; 

Fig. 3 illuotratec a firnc winding $iLep; 

25 

Piq, 4 illustrates a fir3t heating ntep; 
Pig. 5 illustraces a connecting step; 
30 Fig. 6 illustrates a resjin depositing step; 
- Fig, "7 illustrates a second winding step; 
Fig. 8 illuotrates a second heating step; 
Fig* 9 illustrates a cutting jstep and an embedding stop; 
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and 

rig» 10 io n crocfl section dcawtiwj. which muntrates a 



Figure 1 illustrate^s the structure of a baoic 
cape T. Tho basic tape T comprises a lirst side A and a 
necond ftidle Tho first side A comprises a plurality of 
conducting olcmontc CBLEM and a plurality o£ pred'?£ini^d 
areas PAREA. TThe side B cotnprif^ea motallic contacts 
MCON- The conducting element CELEM are olcctrically 
ootmoctod to the metallic contactf=i MCOKT- The basic tape 
T may compriac, for oxattff>ler epoxy resin iittpregnatod 
with glas/5? fiber. 

Figurf? 2 nllufitratVfl--^ glue' df^poBiting step, in 
which a glue depositing machine GUJMAC deposits glue GIi 
in a- cnbctaucially liquid state on a predefined area 
PAPRA. The gluo GL can be a thermo -hardening glue, for 
example, n hot mcUb glue or an epo3?y-baoed glue. When 
, heated, a thermo-hardening glue IrJ a gluo which 
polymerizes in a_ non-reversible manner. The glue thua 
becomes substantially polid. Figure 2 further 
illustrates a chip dcpooiiiiAg ctop, in which a chip 
depositing machine CHIMAC deposits a chip C on a glued 
pred«^f ined area PAREA, ' 

Figure 3 illustrates a first tape winding step 
WINDl, which follows Che chip depositing j^tep CHIPDEP, 
In the first winding stop* WlNDl, the basic tape T 
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GompriQing the glued chips C is wound iix a reel R. The 
glue in between the liquid state and the oolid state. 
^That iB^ the fjlue io not yot fully hardened. Preferably, 
th« viacog^ity of the glue is sufficiencly hiqh so that 
the glue does not' spread out too much and so tliac the 
chips remain affixed to the tape. In praccico, the 
viscosity required depends on the surface ten^sion of the 
tape and tho aurfacc tension o£ the chips. The higher 
the f^urfaco tension is, cho higher the viscosity needs 
to be. 

In thp fflue depositing step GLUDBP che glue GI* can 
have, for example, a viscosity of 8000 tnPa/s at a 
temperature of 25«^C for chips having an average surface 
tencioxi of roughly about 30 Wlpax, 

FJgiir** 4 illustratoo a riret heatincj step, which 
follows the first tape winding step WINDl. In the firet 
heating step, the reel R comprising tho basic tape t is 
^placed ±x\ an ovon OV. The temperature may be comprised, 
for example, between 120**C and 150'=»C, The basic tape T 
can be heated, for example, between 60 minutes and 90 
minutoo, Advontognounly th« oven OV is just big rnouqh 
to contain the reel R. No in-line oven in needed thus 
-saving place and money. After the first* heating step, 
the glu^s Gii has reached itn definitive, solid state so 
that the chips C are affixed to tho baaic cape T. 

Figure 5 illustrates a connecting step COM, in 
which ...the" chips C are connected to the connecting 
elements CELEM with, for example, bonding wires BW. 

^^3^^® ^ f farther in ufttrates a resin depositing 
seep RESDEP, in which a resin depositing machine RESMAC 
deposit?? resin RES in a substantially liquid state on 
tbe connected chips C to protect them. The resin 
belongs r vior example, to the epoxyde chemical family. 




The reain can be/ for OHamplo, a. clxernu? hardening rpi=?in. 
Advcuitcisjeously, t.hin cover sheet ±a depooited on the 
reoin bo af? to limit the spreading of the resin- 



Figuxo 7 illuntratee- a second winding Rhep 

^ WIND2, in_ wh^ch the baflic tape T comprising the 

connected chjpn C is wound in a reel R. The rewin is 
between the liquid state and the, solid 5<tate* That^ ia, 
io tho rcDin io not yet fully hardened. Preferably, the 
i ^viscoaity of the resin is sufficiently high so that the 
' resin doe« not spread out too much. In practice, the 
viscosity required depi^ndB on the surface tension o-L the 
chips. The higher the surface tesnsion is^ the higher the 
IS viDCOoity needs to be. 

In the resin depositing step RBSDEP, the resin 
rnn hrtvo, for cixample, a viocooity Qt so 000 mPa/f* at a 
tfsmperatura of 25«C for chips having an average surface 
tension o£ roughly about 30 rOsl/m. If a thin cover sheet 
20 is used/ the resin can have- for example, a viscosity of 
IS 000 mPa/s at a temperature^ o£ 25**C for chips^ having 
an average surface tension" of-- roughly about 30 raN/m- 

Figure 8 illustrates a second heating stop, 
2B which follows the second winding step W1MD2, In the 
second heating step, the reel R comprising the tape T is 
' \ ^ placed in an oven OV. ThS '-temporature may be comprised, 
^ for example, between 120'C and ISO^C. Tho tape T can be 
heated, for example, between 60 minutes and 90 minutos. 
30 After the second heating step, the r«?3in RES has reached 
its definitive, oolid state and the chips are thuF? 
protected. 
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Fig. 9 illustrates a cutting step, which follows 
the second heatinq step. In the cutting step, a module 
MOD is cut from Che tape .T. A module MOD comprises a 



gluod connected clUp protected by the resin RES. 

Fig, 9 further illustrates an embedding azopr in 
wbioh tho module MOD Is embedded in a nard body CB. 

Fig- xo if? a cross section view illustrating a 
reel R, which can be used in the invention. The reel R 
comprioeEJ a rotation axis ROT. The irei^^l R coinpxiscs a 
spacer cape st bo chat the basic tape T xh better 
protoct<*d during che first winding step WINDI/ the 
second winding step WiWD2 or when, for ex^Aiuple, a user 
carries the rooX n. Pig. lo fuxther illustraceo a chip 
C/ which is glued on the basic tape T with glue GL* The 
chip C -comprises bonding wires., BW. Pig. 10 also 
illuatratco a chip which /is . jjrotected with the rr^flin 
RRS. Tho reel^ can be made of any tuaterial which can 
resist to tlae tettiperatures of the oven^ The material can 
bo, for example, a composite material. 

The deocription hereinbefore illustrates the 
following ^features : 

A tape (T) to which a plurality of elements (C) are 
affixed by means of a glue in a nolid state is 
manufactured in che following manner. In a gluing step, 
in which elements (c) are gluod to a basic tape (T) by 
moono o£ a glue in a liquid state so apt to obcain a 
glued tape. The gluing step is followed by a winding 
stop and a heating step. In the winding step, the glued 
tape (T) -±o wound while the glue is in a state between 
the liquid state and the . adltd .state, so as to obtain a 
windad glued tape. In the heating ntep, in the winded 
glued tape" is boated, so that the glue reaches tho solid 
state. 
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There aro various maimera to implctncnt: tiie 
invention. 

In the above doscription the chip3 C are 
connected to connecting olcmcnta CELBM with bonding 
wirOD BW. We cfein alao imaginfi .that the chipn are 
connccLed using other techniques. Cor cxatt^jle, a flip 
cliip technique^ 



Any type of glue or renin having a ^ viscosity 
10 that limits tho spreading in a winding Ptep can be used. 

\ * Thp invention has been described in the context 

" of the manufacturing of a nmartcard* But tbe inv^^^nt-T on 
applies more geri<=*rally to any method, which involves a 
15 tapo (T) ho which a plurality of elements (C) are 
affixed. It can be a tape comprising, for example. 
Dtampp, ducks or any other elements to be affixed on the 
tapo. 
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CLAIMS 

\ 

1. A method of raanufacttiring a tape (T) to wliicli a 
pluvanty of ulcmcnto (C) are affixed by means of^ a gluR 
in a »olid atatc, the method comprising a gltiing fftep, 
in which elemeiitB (C) arc glued to a hanic tape (T) by 
means of a glue in a liquid state so as to obtain a 
glued cape, the method being characterised in Chat the 
gluinq 3tep is followed by: 

- a winding otep, in which the glued tape (T) 
is wound while the glue is in a state between Uie liquid 
state and the solid state, so an to obtain a winded 
gluod tape; an^ 

'"a heating step, in which the winded glued 

tape is heatodi so that the gluo reaches 

the solid state. 



2. A method of manufacturing a smart card, characterized 
in fchat the method comprises thn mRthod as claimed in 
claim 1, wherein thn elements are formed by 
semiconductor devices^ the method further comprising: 

- a cutting step, in which the tape <T) is 
cut BO as to obtain modules (MOD) ; and 
an embedding step, in which a module CMOD) 
is embocldod in a cardbody (CD) so ixis to 
obtain a r^mart card. 
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A tape (T) to which a plurality of elements (O are. 
affixed by means of a glue in a oolid state is 
manufactured in the following manner, in a gluing step, 
i„ which elements (C) arc glued to a basic tape (T) toy 
n,e.3n.-. of a" glue in- a liquid State so as to obtain a 
glued" tape. The gluing i^top ia Collowod by a wixxding 
step and a he?.ting 8t4p. In tho winding step, tho glued 
tape (T) is wound while the glue is In a state between 
the liquid Dtatc and the solid state, so as to obtain a 
windod glued tHp«. In the heating Bt.«p, in the winded 
glued tape i« heated, so that the glue reaches the solid 
IS otate. 



